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ABSTRACT OBJECTIVE: To establish a determination method for the concentration of cajanonic acid A (CAA) in liver
microsome incubation system, and to compare the metabolism characteristics of it in different species of liver microsomes.
METHODS: CAA was dissolved in liver microsome incubation system of rat, Beagle dog and human initiated by reduced
nicotinamide adenine dinucleotide phosphate (NADPH), and was incubated in water at 37 °C. The reaction was terminated with
acetonitrile at 0, 5, 10, 15, 30, 45 and 60 min, respectively. Using genistein as internal standard, the concentration of CAA in
different incubation systems was determined by UPLC-MS/MS. The determination was performed on Waters BEH Cis column with
mobile phase consisted of water (containing 0.1% formic acid) -acetonitrile (containing 0.1% formic acid) (45:55, V/V) at the
flow rate of 0.25 mL/min. The column temperature was 30 °C, and the sample size was 2 pL. The electrospray ionization source
was used to the select reaction monitoring mode for negative ion scanning. The ion pairs for quantitative analysis were m/z 353.14—

309.11 (CAA), m/z 269.86—224.11 (internal standard) respectively. The residual percentage and enzymatic kinetic parameters of

A LA 5 5 AR A Ve H (No.81660573) : B CAA in different incubation systems were calculated according
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to the mass concentration of CAA at 0 min. RESULTS: The
linear range of CAA was 0.05-20 pg/mL; the limit of quanti-
tation was 0.05 pg/mL, and the lowest detection limit was
0.01 pg/mL. RSDs of intra-day and inter-day were lower than
10% ; relative errors ranged — 4.83% -8.94% ; extraction
method and matrix effect did not affect the determination of
the substance to be measured. At 60 min of incubation,
residual percentages of CAA in rat, Beagle dog and human
liver microsomes were (62.79 + 9.99)% , (64.07 + 11.59) % ,
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(96.66 + 5.71) % ,

respectively. The half-life period (72.19, 68.61 min) of CAA in rat and Beagle dog liver microsomes were

significantly shorter than human liver microsome (364.74 min). The clearance rates [0.019 2, 0.020 2 mL/(min - mg)] were
significantly higher than human liver microsome [0.003 8 mL/(min-mg)] (P<<0.05). CONCLUSIONS: Established UPLC-MS/MS

method is simple, rapid, specific and sensitive, and can be used for the determination of CAA concentration in liver microsome

incubation system and the study of metabolism stability in vitro. The stability of CAA metabolism in rat and Beagle dog liver

microsomes are poorer than human liver microsome.

KEYWORDS Cajanonic acid A; UPLC-MS/MS; Liver microsomes; Different species; Metabolism stability in vitro
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Fig 1 Structure of CAA
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2.1 BRHFIE

2.1.1 CAAFINARIEI G Z PR CAA X HE Al 1,
FH R BV A 5 2 25, A B M R 1 mg/L 9 CAA T
B s A A R B O 1 mg/L B INARIY 4505 E ok
W& WIS E T 4 CRAAE & . IRFET, % CAATN A&
5538 5 0.1 mol/L R $h 2% v i (PBS, pH 7.4; T
[6]) SRR BRI IR A, A I B R R K AR
I 2 Y FH VR s R, A S S VR B R 2 pg/mL Y Y AR
VWL

2.1.2 I JE AU O Rl B NEE R4 — % 1 BR % 1R (NADPH ) 4l
TEAWR AW AR A NADP-Na, . G-6-P-Na, . 5 fb £
200,200,133 mg, H/KEZZE 10 mL, B AR AFF
K251 .G-6-P-DH 44 mg.1 000 U, 17K E 4 % 25 mL.,
A BIBIYET —20 CHRAF, & M. IR KA B
AL 5 LIRA, Hil415 B R 1 mmol/L (¢ S )iy 4y
NADPH 1) (AR R

22 HmFEEE

221 WEKRRMET  BORE RS R AR A
KiE R, I PBS M B & 0.5 g/L, BEJG A “2.1.17 3
CAA V£ BUE &, i CAA SR T W JE 5 pg/mL, [A]
A ORI B R 2R P R B N 1% . % IR
BT 37T CAKBHPFES min 5, A 212" F
NADPH i fiff 15 8% LA 30 SO0 o 1M 2R R B R 200
uL, Hor NADPH A28 B 1 mmol/L, A3 WL R AN i
5%[10-11]o
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3T CARBH AT L 4 A T E 0.5.10,15,30.45,
60 min I, LA 7 I#R (2 pg/mL) ) 2 400 pL 28 1k 2
N, AT 2] 30 s, T4 CF LA 16 000xg #.> 10 min, HX
IE W DL AR R T, Bk A EE 200 wL &, DL
16 000xg &5.0> 10 min, B _F g WIS 7 iE1 7 UPLC-MS/MS
O3, FE BRI R SRR i B ™ BB IR R
TR 3R

2.3 UPLC-MS/MS EEH#

23.1 @k E &M kA - Waters BEH Cis (50
mmx2.1 mm, 1.7 um) ; LR : Waters VanGuard BEH Ci
(5 mmx2.1 mm, 1.7 pm) ; W 80AH: /K (% 0.1% iR )-&
Ji5 (25 0.1% W R ) (45: 55, V/V) 5 i : 0.25 mL/min; k¢
U230 °C; PERER . 2 pL s RAENTA] .6 min, HE B4 . ESI;
AR VeSO W (SRMO R FHl O = s 1
FHl s WL < 2 963.64 V3 SARTRE : 270 °C; AR
71 :25 psi; F T 5E B0 M 251X e m/z 353.14—309.11
(CAA, % S H1L JE - 164.39 V, fif 8 fE : 17.13 eV) . m/z
269.86—224.11 (A5, i 5T HL R : 181.03 V, fif 8 fE : 24
eV),

2.3.2 LEM /B AR E AR CR SRR Ay
B LA iy il K ) R R ROR: R A o, e “2.27 B
D7 A5 ) CAA X REAE & (5 RF 4 5 pg/mL 1A bR
2 pg/mL, DAZE iy il I 1K BRUH RO A BT, #2227 3
T OF IS B 15 min B AORE S R BRI RORA , 42
“2.2.27 TR R AL ) A GE AL, U231 T (i
TSR AT il A . 252K, AR FI CAA I (5,
TR IE A7, AR B B ] 43930 294 0.79 . 3.61 min, N
Y5 P A TR 0 A e, 26 B2 vk R JE AT
LK 2,

2.3.3 e T R R AR R g i
“2.117 T CAA A8 IR i, 2R 8 e i K0 1 K B
JFRCRAAZ & (R 5 (0.2 mL) H, il75 CAA Ji i FE 43531
90.05,0.1,0.5.1,2.5.5,10,20 ug/mL [ £ 515 ifi: il £&
Yo FEVA VR, $7“2.2.2" R FEEMF S 15 min 03, %
“2.3.17 TN A S B AR UERE AT i SR A, L
R e (c, pg/mL) RS AR A R4 5 Y B
TR ERAE () A A, SR RIS /N 3k O R
BOh Ve) FEA T2 B A5 BH 5 82 5 y=12.98¢+0.92
(R*=0.997 3) . 255, CAA KM ot 2 e i 1l 28 M Y Bl
490.05~20 pg/mL, 7 it TRy 0.05 pg/mL ({5 M by
10: 1), S fAGIIBR %7 0.01 pg/mL(f5ME R 3:1)

2.3.4  MEREE SR RIS H 02,3373 kL
CAA & 5 FBRF R E (0.05 pg/mL) 5k DA S o
TR (0.1,2.5.10 pg/mL) Ji 45 (QC)RE AL % 5 10y,
Fi“2.2. 27 R )y W E 15 min JEALFR, %2317
O 5 TS S HERE BT, 558 H KRG 55 J4  3% 20
3d, HEEH KGR L o RS BT i vk B 5 e BT ik
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FE T PR TR IR DL AR P S TR R E QC AR A H
. HIBIRSD /N 10% ,RE N —4.83% ~8.94% , f54
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Tab 1 Results of accuracy and precision tests

TR R H RS (1=5) HIERS T (n=15) RE,
Bopgml SRR s) pe/ml RSD, % SRR (i ts) pg/ml RSD,% %
0.05 0.048+0.002 33 0.050%0.004 M 13
0l 0,095 +0.005 534 0,095 +0.003 289 48
25 2734009 107 240,155 517 8%
10 10813+0.136 126 1081140512 469 8l

2.3.5 HREEICR S L FULON AR #42.3.37 T 5
PEBCHIG TR (0.1.2.5.10 pg/mL) QCRE S,
F442.2.27 U R J5 108 75 15 min JfA0 B, BERE SR AT, 1T
SRR (A4,) s #52.2. 17 TR 5 v 4 28 0 1 K BUF
THORLAAIFE B IR FR 08 o, FF4%“2.2.27 R J5 20 15 min
IR P, Bl IS A CAA £ 0E B, (i e 2 ST v
PR QCRE RS I, FERE AT, 0 SR TR AR (4.) 5 L
P 1 A N7 Jo e R LA 5 Al T VR PO A R TR O, P
“2.2.27 WU N J5 VAT 15 min AL FE, HERESMHT , 10 S0
TR (4a) o 45 TR R B AT B AT 5 13 o SRR =
(A41/4:)x100% , BE AN = (4:/4:)x100% . 53R, CAA
AR R e B R B QA i A BB [ WA R R e 2 1)
FEE HEPRE R T BT ARG R R B S IR 1 Bk
SOOI AT e R A 5 oA, TEILR 2.
#2 REREKRSERBMIRLGELER (n=>5)
Tab 2 Results of extraction recovery and matrix ef-
fect tests(n=>5)

gy HEREIRE, ] PR, % g;ﬁm,%
pg/mL R (yts) RSD HiR(xts) RSD
CAA 0.1 948613.23 341 92.89+7.27 7.82
25 99.68£6.54 6.56 109.79+4.95 451
10 104.52+4.60 440 107.95+5.84 541
L 2 104761553 528 10233£3.05 318

2.3.6 FAEMIRIE #2337 W T P CAA K .
W R R R (0.1.2.5,10 ng/mL) QC #4545 5 10y , ¢
“2.2.2"IU N I EEMEE 15 min FAbHS , - EHAE A Shik
FE#R (8 °C) N CE 6 h VIR UE 12 h 4 CHRHE 12 h . JZ
SURR(—80 C~ i) 3R e, 454, &3
I 5 MR A RSD /N T 10% , W HAE IR &1
Rk R, LR 3,
#3 BREMKEER(n=5)
Tab 3 Results of stability tests (n=5)
HFERAIE 6 b FRAE12h BE 120 [ S 3

SMBTRIKIE RSD,  SMRERE RSD, SRR RSD, SMFTEHRE RSD,
(xts)pgml % (Fts)pgml % (vts)pgml %  (vEs)pgml %

B Rk
E pg/mL

0.1 0.101£0.004 350  0.099+0.003 3.37  0.101£0.004 350  0.100£0.003 347
25 313120137 438 2.91:0.167 559  2958£0.153 519  3.131£0.137 438
10 10.85620.546 5.03 1128320567 5.03 11.150+0.633 5.67 11.710+0427 3.64

24 CAATEXRR .LEH&A  ABFRBAE PRI TEE M
R

Fi“2.27 TN 5 AT AR AM GRS @ PRI, SRS
YIEBRIEE 2 CAA RIS L . DL CAAFE 0 h i
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J R A 2 B, AR I [R] A o R S 2 A E
JEIRIA A sy . R P THRE 3. {8 FH Graph-
Pad Prism v7.0 X {F2: ] CAA TEAS A & I ok AR 0 &
1K Z P RS T 4y 1 43 bRt T 2R 25 SR DL 3 (g T
LA B] A SEIME AT BE R T 0 h s () SR, e 4%
AT AT R 100% ) .

07 - Ik
- KRR
=i LA R

TR, %

20 40 60 80
t,min

B3 CAATEARE M E TR & 4k & P E i F
RE 5 L-AiE) i 2
Fig 3 Average residual percentage-time curves of
CAA in different species of liver microsome in-
cubation system

5 45 T 0 TR T 5 LU 1 SR AP RORE B
LR PEIE I SR A% () R A D@0 3)
ISR (b CLM

Fp="—0.693/f +s+srerrerrensnmntatiiiiiiiiiiiiiiiainan. @
CLw=[(0.693/1,,) x5 & W& A FX (mL ) I/ WOk A4 5
(M) seeeeennrressmnnnesssstits sttt @

Z: BRAN T BRI T CAA TEA [ a8 ok ik v 4
HTEENE : 1, <<30 min, RUIZ IR ATEE 0. R
30~90 min, & B 22 U AR AR 1 v 4§ 5 11,90 min,
F W] 20 A AR E P R 4F" . i ] GraphPad Prism
V1.0 FAE XS B AT GE T o0 Hr o L) HE AR BRI 3R
1 225307 (One-way ANOVA) 5§ ¢ K556, P<<0.05 H 225
At E L. 428 fELANADPH JE 31 1 ARJH-Gok:
TRIF A, CAATE B HEAS R FHRORE A v A A Cag
e E M — B, W Y 1, 289 235 T AFROREAA, CLiw 25
BTN RAR, 2257 A 5ei T4 5 L (P<0.05),
L4,

R4 CAAEARRMEFBBEREER FRIEEDN
FHH R (n=3)

Tab 4 Comparison of enzyme kinetic parameters of

CAA among different species of liver micro-

some incubation system (n=3)

IR R R 5 60 min ORI T ANL, % fi2,min CLis,mL/ (min*mg)
xil 6279£9.99 7.19° 0.0192°
AR 64.07£11.59 68.61° 0.0202°

A 96.66+5.71 36474 0.003 8

T 5 Aok L, *P<<0.05

Note: vs. human liver microsome, “P<<0.05
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Oy fit e AL AN TR B 2 1 CBIAC I 9 ) DL Kk % H 24 B S
PE o SRR I AR EE , RS 98 B A AR
B, B vk R P, 4 SR E B AR B T
B A e A A AR TR B A 5 R O e
R, AW G CAA TEAS R B - iohr 74 o i AR i1 7
KT T IR
3.1 UPLC-MS/MS &4 i%

TE ST T AR & P CAA 5 e 3 I % Y UPLC-
MS/MS 3R}, 2% RE 5] HEAR R AT RO AR A% B 5% F
FEMAE L, HAS ARl 4 K36 5 ok A 8] Y 22 S8
K ORI FE AR SRR R A 5, AT ik 52

FE TS AR IR e R P, ARFIE LA T I
R B R . 45 R BN, SHEEM L, 205 o) (15
N ELA 1 G S i 7 T B AR ) T e M 1 i
T A, SOk P CHETE T s A MU . IEANE IR
KB, AT SRR IS N e R R R A I A 1) H S
JE , AT % CAA W% B8 I R] 507 R AH Eb 3 P Ak i) 3
fith |, e 2RI sh AR S MK (B 0.1% R ) -2 (&
0.1% H %) (45:55,V/V).

FE SR 5 5 AR ST LR T IE (R
TR REIA 0 ST W I Ol . S5 R A, TEIE BT
BT, CAA FEA TG B 5 78 71 2 FAE T, CAA I
PRSI O 2404558 . TR ARBIF I e 17 8 A

A B B LR LR YRR
R OEIRE MR ENFRY R T T, 25 R,
PIYCRIRZ BRI, 246 & 05 CAA FTREE 4r B, HL
PO Il R S5 A i, il AR R 224 Sl CAA S &40 HT
(R o
3.2 [RYIIRERIERE

TERSMR G, Z R IR A RE R &, 75
WP TR RIE I 20 9% AT BR %5 55 — Il , 2 iR Y
W FE AN B A, 75 DU JES 400 P B A A i 14 ) T PN e e it
Brog4a, il AR FTIXF 1.5.10 png/mL % 3
AR E CAA IFE BT T %5, 4588,
M CAA W HEVR R 5 pg/mL B, AR 25 Wik JE I A K
1, HLRCER 2 SRR o 20 % B 25w B L
LI B IR CAA TR B 2 R 5 pg/mL
3.3 EEEh NFESERN T ENERE

R R A R 58 22 R FH = W A e T RS 0 9 R
Peo Hodp PR AR I S BT IS ) AR R
2 S0 A W A R 7/ e sy <5 DT A 51 ) i i S AV 1)
A, LRI IR (i sh 1124 280 8 F R e s B
PRI PIARE i 55 A5 1 2540 B AR 5% 5 TSP T B i
DU DA BAA A A5 W A T) s ] i 540 71 s 10 S B e 4
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AR BR T 00, 20 AU B B B, 3 TR 2k

TR B AR E PEF ST ST RIS A By vk

(9 2 BRAEE , AP ST 1E A T IR IH BRI 0 CAA HY i3

12 BRI AT TP B 5

3.4  CAAFEA B BRI o B FOBHHE S 4

ARUFFEE R TN, B F T, CAATE 3 Fh & AT

FLAR Y 10 HR /N B RAR Y A HEAR K (68.61 min) | K B

(72.19 min) . A (364.75 min) , CLa H1 /NS KAR K Ry A

[0.003 8 mL/(min-mg)]. K Fl[0.019 2 mL/(min-mg)].

LR R [0.020 2 mL/(min-mg)], K HIIZALAYITE LA R

IR Bl A A A R P — P, TE AR AR A E M R

U PR AR RS NZ AfFTE—E 25 . 3l

Y 25 AT WSS it 1 AR B A (E A ) Y

2550 AT RE 20 A A A1 D0 BORRAPL 38 RS ), 7 12k

PESLIG SIS T DLOGTE

25 BRI IR ARSI RE R B ROk

CAA Ji B U JE ) UPLC-MS/MS ¥ , 12 )5 3 i ekt |

Lm ks R R, T ORI B 1R F 0 CAA

Jou e v B I 5 R AR SM RS EE R SE . CAATER

SR AR R AT RCRE A Hh ) AR AT BT 22 5, LA RgH

TRES T A AT OC . ASTREUA IS Z0RAR B s 0

T D 5 B — AP E CAA B, P8

PRI SMIFSEE— A5 B B ECAGPARAE , LU A Z AL 5 W0 Ry
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